
















7KH LQFUHDVLQJ SUHVVXUH RQ ERWK QDWXUDO V\VWHP DQG VRFLDOV UHVRXUFHV DUH RIWHQ FXOPLQDWLQJ LQ
HQYLURQPHQWDODQGVRFLDOHSLGHPLFVZLWK KHDY\EXUGHQRIGLVHDVHVVKRUWDJHRIIRRGSRWDEOHZDWHUDQGODFN
RI PHDQLQJIXO OLYHOLKRRG DPRQJ WKH YXOQHUDEOH FRPPXQLWLHV LQ GHYHORSLQJ FRXQWULHV :KLOH WKHVH
FRPPXQLWLHVDUHDOZD\V OHIWWRFRSHRQWKHLURZQDQGFUHDWHVXEVLVWHQFHIURP WKHLUPDUJLQDODJULFXOWXUDORU
SDVWRUDO ODQGV WKH LQWHUYHQWLRQ RI QXPHURXV HVWDEOLVKPHQWV RU LQVWLWXWLRQV WKDW VKDUH FORVH SUR[LPLW\ ZLWK
WKHVHFRPPXQLWLHVWKURXJKVRFLDOUHVSRQVLELOLW\ FRXOGDLGWKHLUVXVWHQDQFH7KHVWXG\HPSOR\HGWKHWKHRU\RI
HWKLFDOVRFLDOUHVSRQVLELOLW\ DQGUHVSRQVHVIURPLQGHSWKLQWHUYLHZV ZLWK SXUSRVLYHO\VHOHFWHGFRPPXQLW\
OHDGHUVLQWZRFRPPXQLWLHVRI 2JXQ6WDWH1LJHULD7KHVWDWHKDVDPRQJRWKHUVKLJKHVWQXPEHURIKLJKHU
LQVWLWXWLRQV LQ1LJHULD XQLYHUVLWLHV3RO\WHFKQLFVDQG&ROOHJHVH[FOXGLQJRWKHU YRFDWLRQDO VWXGLHV
VWXGLHVKLJKHUFRQFHQWUDWLRQRI LQGXVWULDOHVWDWHVLQ1LJHULDEXWWKHSRYHUW\ LQFLGHQFHLVDVKLJKDV
FRPSDUHGWRRWKHUVWDWHV LQWKHVDPHUHJLRQ7KHGDWDIURPWKH LQWHUYLHZZHUHDQDO\VHGXVLQJV\VWHPDWLF
FRQWHQW DQDO\VLV ZLWK WKHPDWLF RUJDQLVDWLRQV RI WKH VXPPDULHV DQG W\SRORJLHV RI WKH UHVSRQVHV RI WKH
SDUWLFLSDQWV 7KH UHVXOW VKRZV WKH PDMRU FRSLQJ VWUDWHJLHV DGRSWHG E\ WKHVH FRPPXQLWLHV DV SHUVRQDO
FRQWULEXWLRQV DQG FRPPXQDO ODERXU 7KH SULPDU\ WKHPHV DQG VXEWKHPHV RQ SDUWLFLSDQWV¶ H[SHULHQFH RQ
VXFFHVVIXO LQLWLDWLYHV ZHUHPDSSHG DV 8QLYHUVLW\&RPPXQLW\ 'HYHORSPHQW ,QLWLDWLYH 0RGHO 8&',0 7KH
PRGHOVXJJHVWVWKDWWKHXQLYHUVLW\PD\KHOS WKHLUKRVWFRPPXQLWLHVDQGWKHVRFLHW\LQSK\VLFDOGHYHORSPHQW









QDWXUDO V\VWHP DQG VRFLDOV UHVRXUFHV ZLWK HQYLURQPHQWDO DQG VRFLDO HSLGHPLFV LQFOXGLQJ WKH VKRUWDJH RI
IRRG SRWDEOH ZDWHU LQFUHDVLQJ SRYHUW\ GLVHDVH DQG YLROHQFH $O'DKLU 	 %LVOH\  81 
:RUOGZLGH WKLV GHYHORSPHQW SURFXUHV DGYHUVH HIIHFWV EXW ZLWK JUHDWHU VLJQLILFDQFH XSRQ GHYHORSLQJ
FRXQWULHV FRQVLGHULQJ WKH OHYHO RI WKHLU SRRU RU ORZ LQVWLWXWLRQDO DQG LQIUDVWUXFWXUDO FDSDFLWLHV WKDW FRXOG
HIIHFWLYHO\ GHDO ZLWK FRPSOH[ DQG G\QDPLF VLWXDWLRQV $O'DKLU 	 %LVOH\  81  :LWKLQ WKHVH
QDWLRQVWKHUXUDOFRPPXQLWLHVVXIIHUDE\VPDOQHJOHFWLQWKHGLVWULEXWLRQRIUHVRXUFHVDQGEHDUKHDYLO\ VXFK
EXUGHQ RI XQGHUGHYHORSPHQW OLNH GLVHDVHV ODFN RI DFFHVV WR SRUWDEOH ZDWHU DQG PHDQLQJIXO PHDQV RI
OLYHOLKRRG7KXVLQGLYLGXDOFRPPXQLWLHVDUHOHIWWRFRSHRQWKHLURZQDQGFUHDWHVXEVLVWHQFHIURPPDUJLQDO
DJULFXOWXUDO RU SDVWRUDO ODQGV %RODWLWR 	 ,EUDKLP 81  $O'DKLU 	%LVOH\  +RZHYHU WKH
HPHUJLQJ RI QXPHURXV KLJKHU LQVWLWXWLRQV VXFK DV XQLYHUVLWLHV ZLWK FORVH SUR[LPLW\ WR WKHVH FRPPXQLWLHV
HVSHFLDOO\GXHWRWKHDYDLODELOLW\RIODQGFRXOGEHDEXUGHQRUJDLQIRUWKHVHFRPPXQLWLHVGHSHQGLQJRQWKH
FRUUHVSRQGLQJOHYHORIVRFLDOUHVSRQVLELOLW\IURPWKHVHLQVWLWXWLRQV2UJDQLVDWLRQVRFLDOUHVSRQVLEOLW\LVFUXFLDO












QHJDWLYH JRYHUQPHQW SODQQLQJ RU HQYLURQPHQWDO GHFLVLRQV 7KHVH FRXOG FRPH LQIRUP RI DLU SROOXWLRQ
HQFURDFKPHQWRIDUDEOHIDUPODQGDQGDGYHQWRISUDFWLFHVWKDWPD\VHHPLQJO\FRQWUDGLFWRU\WRFRPPXQLW\
WUDGLWLRQVDQGYDOXHV$URDGPDSWRV\QHUJLVHFRPSDQLHVDQGLQGXVWULHVVFKRROVUHOLJLRXVKRXVHVWRJHWKHU




7KH XQLYHUVLW\ ZDV HVWDEOLVKHG LQ  DV D PLVVLRQ XQLYHUVLW\ SRLVH IRU UDLVLQJ WKH QHZ JHQHUDWLRQ RI
OHDGHUV  $PRQJ KHU WULSRG IRFXV LV UHVHDUFK GHYHORSPHQW DQG FRPPXQLW\ GHYHORSPHQW 7KH XQLYHUVLW\
VSHFLILFDOO\GHVLJQDWHGDVSHFLDOFHQWUHFDOOHG&RPPXQLW\'HYHORSPHQW,PSDFW,QLWLDWLYHFRPPLWWHH&',,&
IRFXVLQJRQVHYHUDOFRPPXQLW\GHYHORSPHQWVHUYLFHVJHDUHG WRZDUGV LPSDFWLQJSRVLWLYHO\RQSHRSOH OLYHV
HVSHFLDOO\LQKHU KRVWFRPPXQLW\2WDLQFOXGLQJRWKHUHQYLURQV7KHVHUYLFHVRIWKHFHQWUHUDQJHIURPKHDOWK
SURPRWLRQVURDGUHKDELOLWDWLRQHGXFDWLRQDOSURPRWLRQDODFWLYLWLHVFDUHIRUDJHGDQGRUSKDQV FRQVWUXFWLRQRI
DPXVHPHQW SDUNV HQYLURQPHQW EHDXWLILFDWLRQ HQWUHSUHQHXULDO VNLOOV DFTXLVLWLRQ DPRQJ RWKHUV 7KH
SURJUDPPHV DUH SDUWV RI GHOLEHUDWH HIIRUWV E\ WKH XQLYHUVLW\ PDQDJHPHQW WR LQVWLOO OHDGHUVKLS VSLULW DQG
UHVSRQVLEOHFLWL]HQVKLS VNLOOV LQ RXU VWXGHQWV DQG IDFXOW\ WKURXJK FRPPXQLW\ VHUYLFH SODWIRUP 7KH FHQWUH
LQLWLDWHVDQGFROODERUDWHVRWKHURUJDQLVDWLRQVLQFRPPHPRUDWLQJPRVWRIWKHZRUOGHYHQWGD\VHVSHFLDOO\DV
LW UHODWHV WRKHDOWKSRSXODWLRQDQGGHYHORSPHQWH[DPSOHVRIZKLFKDUH:RUOG0DODULD'D\:RUOG+HDOWK
'D\ &DQFHU 'D\ WR PHQWLRQ EXW IHZ 6HYHUDOO\ WKH FHQWUH UHVSRQG WR WKH GHPDQG IURP WKH KRVW
FRPPXQLWLHV RQ D QXPEHU RI HQYLURQPHQWDO FKDOOHQJHV LQFOXGLQJ VRFLDO DPHQLWLHV VXFK DV HOHFWULFLW\
WUDQVIRUPHUUHKDELOLWDWLRQRIURDGVFKDOOHQJHRISRUWDEOHZDWHUHGXFDWLRQDODVVLVWDQFHDQGKHDOWKLVVXHV
7KHPHPEHUVFRQVLVWRIYROXQWDU\VWXGHQWVDQGIDFXOW\RIWKHLQVWLWXWLRQDQGWKHFHQWUHLVGLUHFWO\XQGHUWKH























































DQG  &ROOHJHV H[FOXGLQJ RWKHU YRFDWLRQDO VWXGLHV VWXGLHV 7KH VWDWH KDV FRPSDUDWLYH DGYDQWDJH WR
VWUDWHJLFDOO\EHFRPLQJDPRGHONQRZOHGJHKXEDQG WKHFRPPXQLW\VWDQGV WREHQHILWPRUH IURPWKHVRFLR





7KH SDUWLFLSDQWV IRU WKH LQGHSWK LQWHUYLHZ ZHUH SXUSRVLYHO\ VHOHFWHG IURP WKHLU YDULRXV FRPPXQLWLHV LH
WRZQDQGYLOODJHV7KHGDWDIURPWKHLQWHUYLHZZHUHILUVWO\WUDQVFULEHGDQGWKHQDQDO\VHGXVLQJV\VWHPDWLF
FRQWHQW DQDO\VLV ZLWK WKHPDWLF RUJDQLVDWLRQV RI WKH VXPPDULHV DQG W\SRORJLHV RI WKH UHVSRQVHV RI WKH
SDUWLFLSDQWV
5(68/76
7KH PDMRU FRSLQJ VWUDWHJLHV DGRSWHG E\ WKH KRVW FRPPXQLWLHV KDYH EHHQ SHUVRQDO FRQWULEXWLRQV DQG
FRPPXQDOODERXU+RZHYHUWKHSULPDU\WKHPHVDQGVXEWKHPHVRQSDUWLFLSDQWV¶H[SHULHQFHRQVXFFHVVIXO
LQLWLDWLYHV ZHUHPDSSHG DV 8QLYHUVLW\&RPPXQLW\ 'HYHORSPHQW ,QLWLDWLYH0RGHO 8&',0 7KH IUDPHZRUN
WKDW UHSUHVHQWV D VWHSE\VWHS DSSURDFK WR FRPPXQLW\ GHYHORSPHQW LQLWLDWLYHV HVSHFLDOO\ EHWZHHQ WKH
XQLYHUVLWLHV DQG KRVW FRPPXQLWLHV 7KH PRGHO VXJJHVWV WKDW WKH XQLYHUVLW\ PD\ EHQHILW WKHLU KRVW
FRPPXQLWLHVDQGWKHVRFLHW\LQSK\VLFDOGHYHORSPHQWE\HQKDQFLQJWKHPDLQWHQDQFHRIEDODQFHEHWZHHQWKH
DFDGHPLF DQG WKH VRFLRHFRORJLFDO FKDOOHQJHV WKHLU KRVW FRPPXQLWLHV DUH IDFLQJ FRQVLGHULQJ WKHLU
FRQVSLFXRXVODFNRIFDSDFLW\WRPHHWWKHVHQHHGVRQWKHLURZQ
(7+,&6$33529$/$1'&216(17723$57,&,3$7(
$OO UHVHDUFK LQVWUXPHQWV ZHUH UHYLHZHG E\ WKH &RYHQDQW 8QLYHUVLW\ (WKLFV &RPPLWWHHV 3URFHVVLQJ WR
FRPPHQFH 3HUPLVVLRQV QHFHVVDU\ ZHUH VHFXUHG IURP OHDGHUV LQ WKH FRPPXQLWLHV VHOHFWHG LQIRUPHG
FRQVHQWOHWWHUVZHUHDOVRREWDLQHGIURPWKHSDUWLFLSDQWVDQGWKH\ZHUHLQIRUPHGRIWKHLUIUHHGRPWRZLWKGUDZ
DWDQ\VWDJHRI WKHGLVFXVVLRQ7KHSDUWLFLSDQWVZHUHHQVXUHGRI WKHFRQILGHQWLDOLW\RI WKHLU UHVSRQVHVDQG
DQRQ\PRXVUHSRUWLQJRIRXUUHVHDUFKILQGLQJV
$&.12:/('*0(176
7KH DXWKRUV DSSUHFLDWH WKH &RYHQDQW 8QLYHUVLW\ &HQWUH IRU 5HVHDUFK ,QQRYDWLRQ DQG 'HYHORSPHQW
&8&5,'IRUIXQGLQJWKHSURMHFWDQGWKH8QLYHUVLW\(WKLFDO5HVHDUFK&RPPLWWHHVIRUDGYLFHDWDOOVWDJHVRI
WKH VXUYH\:H DOVR UHFRJQLVH WKH UHVSRQVHV IURP RXU DQRQ\PRXV UHVSRQGHQWV DV WKHLU FRQWULEXWLRQV WR
KXPDQLW\
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$JXLOHUD5XWK95XSS'HERUDK(:LOOLDPV&\QWKLD$	*DQDSDWKL-\RWL 3XWWLQJWKH6EDFNLQ
FRUSRUDWHVRFLDOUHVSRQVLELOLW\$PXOWLOHYHOWKHRU\RIVRFLDOFKDQJHLQ RUJDQL]DWLRQV$FDGHP\RI
0DQDJHPHQW5HYLHZ9RO1R-XO\
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